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Abstract. Currents and temperatures were measured using Pegasus current profilers 
across Northwest Providence and Santaren Channels and across the Florida Current off 
Cay Sal Bank during four cruises from November 1990 to September 1991. On average, 
Northwest Providence (1.2 Sv) and Santaren (1.8 Sv) contribute about 3 Sv to the total 
Florida Current transport farther north (e.g., 27°N). Partitioning of transport into 
temperature layers shows that about one-half of this transport is of" 18°C" water 
(17°C-19.SOC); this can account for all of the "excess" 18°C water observed in 
previous experiments. This excess is thought to be injected into the 18°C layer in its 
region of formation in the northwestern North Atlantic Ocean. Due to its large 
thickness, potential vorticities in this layer in its area of formation are very low. In our 
data, lowest potential vorticities in this layer are found on the northern end of 
Northwest Providence Channel and are comparable to those observed on the eastern 
side of the Florida Current at 27°N. On average a low-potential-vorticity l8°C layer 
was not found in the Florida Current off Cay Sal Bank. 
1. Introduction 
Because of its importance to the overall general circula-
tion of the North Atlantic Ocean, the Florida Current has 
been the subject of numerous experimental studies over the 
years. Early direct transport measurements using drop-
sondes [Schmitz and Richardson, 1968; Richardson et al., 
1969; Niiler and Richardson, 1973] showed that at the 
latitude of Miami the mean current transport was about 29.5 
Sv (1 Sv = 106 m3 s- 1). Cross sections were obtained at 
other latitudes as well. Later (1974) dropsonde data [Brooks 
and Niiler, 1977; Brooks, 1979] were combined with those 
obtained at a different latitude by Niiler and Richardson 
[1973] to estimate important mean and perturbation quanti-
ties such as perturbation kinetic and potential energies in the 
Florida Current. 
More recently, in excess of 2 years of current meter, 
Pegasus acoustic current profiler, electromagnetic cable, and 
other data were obtained on a section across the Florida 
Current at 27°N [Molinari, 1983; Mayer et al., 1984; Molinari 
et al., 1985a, b; Lee et al., 1985; Larsen and Sanford, 1985; 
Maul et al., 1985; Schott and Zantopp, 1985; Leaman et al., 
1987; Johns and Schott, 1987; Leaman and Molinari, 1987; 
Lee and Williams, 1988; Schott et al., 1988]. These data 
suggested a mean transport at 27°N of about 31.7 Sv. 
Subsequent to the above work, a more detailed analysis of 
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the Florida Current/Gulf Stream cross-stream structure was 
carried out using Pegasus profiler data at 27°N as well as at 
29°N and off Cape Hatteras [Leaman et al., 1989]. In this 
work the current transport at these locations was partitioned 
into 2.5°C temperature bins in order to resolve transport, 
potential vorticity, and layer thickness as a function of 
temperature. Such a resolution permits one to observe 
clearly certain features of the flow. For example, at 27°N the 
presence of 18°C water on the right side of the channel 
(looking downstream) of presumed North Atlantic origin 
could be easily detected, although its origins could not. More 
recently, Schmitz and Richardson [1991] have used these 
and other data to separate Florida Current transport into 
different source regions (in particular, water deriving from 
North Atlantic versus South Atlantic sources). 
One important question left unanswered by the above 
experiments was the potential contributions to Florida Cur-
rent transport by its subsidiary channels, the most important 
of which are Northwest Providence Channel (NWPC), San-
taren Channel (SC) and Old Bahama (and Nicholas) Channel 
(Figure 1). The only direct current measurements using 
dropsondes in NWPC, made during the period March 20-22, 
1966, indicated a possible inflow to the Florida Current of 
1.5-2.5 Sv [Richardson and Fin/en, 1967]. However, virtu-
ally no direct current measurements have been reported for 
SC or Old Bahama (OBC) Channels. Pilot charts [Smith, 
1940] indicate that surface currents in OBC typically set to 
the northwest but can be quite variable. Similarly, present-
day navigation charts indicate that surface currents in the 
eastern half of SC are typically to the northwest (toward the 
Florida Current). 
To obtain more direct current data in these subsidiary 
channels and for other reasons, a 1-year experiment was 
initiated in November 1990 to deploy Pegasus current pro-
filer, current meter, and hydrographic sections across these 
8561 
8562 LEAMAN ET AL.: TRANSPORT INTO FLORIDA CURRENT BY CHANNELS 
26'N 
25'N 
24' N 
82'W 81'W BO'W 79'W 
NW 
Providence 
Channel 
78"W 
Figure 1. Locations of Pegasus sections during the SFPOFS experiment: Northwest Providence 
Channel (stations X1-X5); Santaren Channel (stations X6-X10); section "B" (stations Xll-X17). 
subsidiary channels as well as at various latitudes across the 
Florida Current itself (Straits of Florida Physical Oceano-
graphic Field Study (SFPOFS) [Science Applications Inter-
national Corporation (SA/C), 1992]. 
This paper presents an analysis of Pegasus sections ob 
tained across SC and NWPC and across the Florida Current 
between Cay Sal Bank and the Florida Keys during four 
cruises from November 1990 to September 1991. Related 
observations from OBC and the Straits of Florida proper are 
presented in two companion papers [Atkinson et al., this 
issue; Lee et al., this issue]. A basic description of the 
Pegasus component of this experiment is given in section 2. 
In sections 3 and 4 the average cross-stream current and 
temperature structure, both in physical space and parti-
tioned into temperature bins, are presented in order to 
compare these observations to previous results at other 
latitudes in the Florida Current/Gulf Stream. Finally, some 
conclusions are presented in the last section. 
2. The SFPOFS Study-Pegasus Observations 
Dates for the four Pegasus cruises made as part of SF-
POPS are listed in Table 1. Locations of all stations are 
shown in Figure I. During cruise I the bottom acoustic 
transponders at all stations were deployed with the excep-
tion of X17 (at the northwestern end of section "B"), which 
was not deployed until cruise II. 
On each of the four cruises, repeated Pegasus sections 
were made along each line. (Unfortunately, we were unable 
to visit NWPC during cruise III, owing to some ship prob-
lems.) To reduce the effects of tidal biasing, drops at each 
station in NWPC and SC were repeated at one-quarter 
periods of the semidiurnal tide. At NWPC where the tide is 
mainly semidiurnal, an average of such drops over one 
semidiurnal period will significantly reduce the tidal signal. 
At SC where the tide is expected to be mixed semidiurnaU 
diurnal, such drops were averaged over one diurnal (i.e., two 
semidiurnal) periods. Because of its length (and number of 
stations) such a sampling scheme was not possible along 
section "B." As a result, in this case as many repeated 
complete sections (usually four) as time permitted were 
made during each cruise and averaged. 
Beyond the above considerations, Pegasus data were 
processed in a manner essentially identical to that used in 
previous experiments [Leaman et al., 1987] (hereinafter 
LMV87). In particular, all drops were made to within 2-3m 
of the bottom, and profile data were interpolated to 10 m 
vertical depth increments. Stations were surveyed in a way 
similar to LMV87, with the exception that the Global Posi-
Table 1. SFPOFS Pegasus Cruises 
Cruise I 
Cruise II 
Cruise III 
Cruise IV 
Dates 
November 19-29, 1990 
February 23-March 2, 1991 
May 28-June 2, 1991 
September 6-12, 15-21, 1991 
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tioning System was used for all transponder surveys, rather a) 
than the less-accurate Loran-C used in previous work in the 
region. 
3. Average Cross Sections and Transports 
The average cross sections shown in this section are 
derived from global (four-cruise) averages of the data from 
each section. It should be kept in mind, however, that data 
for NWPC were not obtained during cruise III. 
For NWPC and SC the downstream transport is aligned 
approximately with the normal to the section. Therefore in 
these two cases velocities have been resolved into compo-
nents normal to and parallel to the section orientations 
(028"T and 070"T for the NWPC and SC sections, respec-
tively). The appropriate coordinate rotation is less apparent 
for section "B." Although this section (toward 129"T) is 
approximately normal to the boundary at the eastern (Cay 
Sal) end, the section as a whole is tilted relative to the mean 
downstream axis of the topography (Figure 1). As a result, 
most sections show a significant flow component parallel to 
the section (toward Cay Sal Bank). For this reason, on 
section "B" we have projected velocity components parallel 
and perpendicular to a direction defined for each cruise by 
the average of those stations (typically stations X12-X14) 
having the largest transport/unit width [Balkin and Rossby, 
1985; Leaman et al., 1989]. The "downstream" flow as 
determined in this procedure is on average about 27° to the 
right of the normal to section "B" (039"T), or 066"T. 
Downstream layer transports and potential vorticities (sec· 
tion 4) have also been computed for section "B" using the 
coordinate definition procedure outlined above on a per-
cruise basis. In all cases a positive component is in the 
direction indicated by the figure legend. 
Northwest Providence Channel 
Average velocity components normal and parallel to this 
section, and temperature, are presented in Figures 2a, 2b, 
and 2c, respectively. The average downstream flow is char-
acterized by a broad layer of inflow to the Florida Current 
below about 80-100 m depth, with flow away from the 
Florida Current at shallower depths in the northern half of 
the channel. Although cross-channel velocities are in general 
small, it is clear that the upper 100m has a large average flow 
away from Grand Bahama Island in the northern part of the 
section. This upper layer "retrograde" (i.e., away from the 
Florida Current) flow has been observed previously [Lea-
man and Molinari, 1987] on the eastern side of the Straits of 
Florida at 27°N where it was argued to be a result of flow in 
the surface layer impinging upon Little Bahama Bank. The 
average current structure here is in reasonable agreement 
with that observed in current meter data if it is kept in mind 
that the thin surface layer of' 'retrograde flow'' was typically 
above the upper-level current meters and thus would not 
have been observed. Average temperature contours (Figure 
2c) reveal only a weak baroclinicity (downward tilting of 
isotherms producing a vertically sheared geostrophic hori-
zontal current) below about 200m depth; however, a thick 
layer of 18°C water (see section 4 below) is present over 
most of the channel. 
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Figure 2. Contours of average (a) downstream and (b) 
cross-stream velocity components, and (c) temperature for 
the Northwest Providence Channel section. 
Santaren Channel 
The corresponding average plots for SC (Figures 3a, 3b, 
and 3c) show that, as with NWPC, the largest velocity 
components are directed along the channel toward the 
Florida Current (Figure 3a), with a relatively weak cross-
section flow (Figure 3b). Also similar to NWPC, the Florida 
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Figure 3. As in Figure 2, but for Santaren Channel. 
Current inflow is mainly concentrated in the right half of the 
channel looking downstream. Depth averaged flows nearer 
Cay Sal Bank are weak and are directed away from the 
Florida Current. The downstream velocities are similar to 
those inferred from current meter velocities [Lee et al., this 
issue]. In particular, maximum downstream velocities (-20 
em s -I) are found on the eastern side of SC at depths of 
300-400 m. The average temperature structure (Figure 3c) is 
relatively flat but does exhibit a small baroclinicity between 
stations X8 and X7 (Figure 1). A relatively thinner layer of 
18°C water than observed in NWPC is present in SC, mostly 
concentrated in the eastern half of the channel. 
Section "B" (Florida Current) 
Although the "downstream" and "cross-stream" velocity 
components on this section (Figures 4a and 4b) are shown as 
directed toward 066~ and 156~. respectively , it should be 
kept in mind that the downstream direction was determined 
for each cruise using the stations with the largest transports/ 
unit width, as indicated in the previous section. The average 
downstream direction was 27° to the right of the section 
normal; however, individual cruises showed departures of 
up to ± 10° from this average. 
Average maximum downstream surface velocities are 
comparable to those seen farther north (LMV87), but the 
surface core of the Florida Current on this section is on 
average displaced much farther offshore. The cross-stream 
component (Figure 4b) shows convergent flow into the 
downstream surface core with maximum velocities near Cay 
Sal Bank. In fact, greatest downstream transports/unit width 
are found near this feature (stations X12-X14). Average 
temperatures (Figure 4c) are qualitatively similar to those 
observed at 2rN. However, there appears to be little 
indication of a thick 18°C layer at section " B" (see next 
section). 
Transports 
Cruise-averaged absolute transports for each cruise and 
section are tabulated in Table 2. For NWPC and SC a 
positive transport is directed toward 298~ and 340~, re-
spectively (i.e., toward the Florida Current). For section 
"B" transports for each cruise were computed using the 
section projection procedure described above. In other 
respects the method was identical (with extrapolation to the 
channel side walls) to that used in LMV87. 
The overall total average transport of the three sections is 
28.7 Sv (29.1 Sv if we replace the missing NWPC value by its 
average over the remaining three cruises). This average 
value is comparable to values reported previously for the 
Florida Current (e.g., 29.5 Sv [Niiler and Richardson, 1973]) 
but slightly less than the average transport at 27°N of 31.7 Sv 
(LMV87). Part of this discrepancy may arise from the 
questionable extrapolation required to the northwest of 
station X17 on section " B." Nevertheless, the average 
transports of NWPC (-1.2 Sv) and SC (-1.8 Sv) can 
contribute significant inflow (-3 Sv) to the Florida Current. 
It is not possible to assign meaningful and quantitative 
confidence intervals to these mean transport values from 
only four cruises. However, other independent data support 
our results [SAIC, 1992]. For example, synthetic transport 
time series generated from current meter arrays at each 
section show that transport variability across NWPC was 
rather small (a few Sverdrup) and that each Pegasus cruise 
took place during a period of "nonanomalous" transport. 
The situation in SC and on section "B" is more complex 
in that during the experiment there were a number of short 
(about 2-week) events during which transport fluctuations 
across these two sections are highly negatively correlated 
[SAIC, 1992]. Cruise IV took place near the end of one such 
event, so that Santaren transport was anomalously low; 
however, cruise I was done during the opposite phase of a 
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similar event, giving an anomalously high transport and on 
average tending to cancel the transport anomaly. It is also of 
interest to note that the overall trend of decreasing total 
transport seen in the Pegasus sections during the experiment 
is reproduced in the current meter data. 
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Figure 4. As in Figure 2, but for section "B" (Florida 
Current). 
Table 2. Cruise-Averaged Absolute Transports 
Section 
Transport , 
x 106 m3 s - 1 
Cruise I 
WPC 1.77 
sc 6.53 
B 24.08 
Total 32.38 
Cruise II 
NWPC - 1.06 
sc 2.74 
B 27.73 
Total 29.41 
Cruise Ill 
NWPC 
sc - 0.98 
B 26.99 
Total 27.97 
Cruise IV 
NWPC 2.92 
sc -3.01 
B 25.30 
Total 25 .21 
4. Transport, Potential Vorticity, and Layer 
Thickness in 2.5°C Temperature Bins 
To compare the cross-stream structure of these sections to 
previous results for the Florida Current/Gulf Stream, we 
have computed layer transports, potential vorticities, and 
thicknesses over 2.5°C-thick temperature layers with bound-
aries at ... , 22.0, 19.5 , 17.0, ... •c. For each Pegasus 
station, layer thickness is computed as the vertical distance 
between any two adjacent temperature boundaries given 
above. For example, the 18•c layer is contained within the 
boundaries of 17.SOC to 19.0°. Transport in a 2.SOC layer 
between any adjacent pair of Pegasus stations is computed 
by trapezoidal integration of across-section (or " down-
stream" in the case of section B) velocities between the two 
stations and over the vertical distances defined at each of the 
stations by the temperature interval. Finally, layer potential 
vorticity is computed using (in addition to the local Coriolis 
parameter) the average layer thickness of the two stations 
and the horizontal gradient of across-section (or down-
stream) velocity (averaged over the layer thickness) between 
the two stations. The reader is referred to section 4 and 
Figure 5 of Leaman et al. [1989] for a more precise definition 
and discussion of these quantities, including a comparison of 
the layer potential vorticity defined above to others found in 
the literature. As noted in this work, at 27°N several char-
acteristics of layer thickness, potential vorticity and trans-
port distinguish the Florida Current. First, in the eastern 
2~30 km of the channel a clearly defined 18•c layer is 
present with potential vorticities less than about 5 x 10- 7 
m - I s -I. In fact , comparison to sections made farther north 
[Leaman et al., 1989] shows that this value is a good 
indicator for 18•c water of North Atlantic origin. Second, 
the 10 x 10 - 7 m - I s - I potential vorticity contour is a good 
delimiter for the cyclonic portion of the Florida Current. 
Although values can exceed 5 x 10 - 7 m - I s -I near the 
western boundary at 27°N, it is probable that bottom friction 
plays a role at 29°N [Leaman et al ., 1989], where the western 
boundary was farther away. The maximum values of 
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Figure 5. Contours of average (a) 2SC-layertransport, (b) 
potential vorticity, and (c) thickness for the Northwest 
Providence Channel section. 
30--35 x 10-7 m- 1 s- 1 observed are probably more typical 
of the Florida Current. 
Northwest Providence Channel 
The most obvious feature of the layer transport, potential 
vorticity, and thickness contours (Figures 5a, 5b, and 5c, 
respectively) on this section is the clearly identifiable, thick 
layer of low-potential-vorticity (<5 x 10 - 7 m- 1 s - 1) !8°C 
water in the northern half of the channel (Figures 5b and 5c). 
In fact, most of the inflow to the Florida Current across this 
section (Figure 5a) is concentrated in this layer, and the 5 x 
10-7 m -I s - I potential vorticity contour extends approxi-
mately the same distance into the current from the right-
hand boundary as was observed at 27°N [Leaman et al., 
1989]. 
Santaren Channel 
Here inflow to the Florida Current is again confined to the 
right half of the channel and is maximum in the l8°C layer 
(Figure 6a). A secondary transport maximum appears at 
about 26°C, but this layer is not reproduced in either the 
potential vorticity or thickness contours (Figures 6b and 6c). 
In contrast to NWPC, however, except for a small region at 
the extreme western end of this section the lowest potential 
vorticities ( <5 x 10 - 7 m - 1 s - 1) observed farther north in 
NWPC and the Florida Current at 27oN are absent, even in 
the high-transport layer against Great Bahama Bank. 
Section "B" 
Compared to the structure of layer transport, potential 
vorticity, and thickness seen in the previous two sections 
and in the Florida Current at 27oN [Leaman et al., 1989], at 
least two aspects of the structure observed in section "B" 
(Figures 7a-7c) are different. First, there is no evidence for 
the 5 x 10-7 m - 1 s - I contour of low potential vorticity l8°C 
water on this section, nor is there any indication, in contrast 
to the two sections described previously, of any increased 
transport or thickness in this layer. Second, maximum 
values of layer potential vorticity here do not exceed -25 x 
10- 7 m- 1 s - 1, in contrast to values 30--35 x 10 - 7 m - 1 s- 1, 
found away from boundaries farther north . 
5. Discussion 
We have used the "velocity/temperature" perspective 
given by these data to evaluate the contributions to total 
Florida Current transport on an annual average from two 
subsidiary channels, Northwest Providence and Santaren, as 
well as the Florida Current upstream of these two channels. 
On this basis the estimated total contribution from both 
channels is about 3 Sv (1.2 Sv from Northwest Providence 
and 1.8 Sv from Santaren) . 
Although only about 10% of the total Florida Current 
transport at 27oN [Leaman et al. , 1987], this result never-
theless suggests that contributions from these two channels 
should not be ignored. This is particularly true of the "18°C" 
(17S-19.0°) water, which can be relatively easily traced 
using these data. As described by Worthington [1976], 18°C 
water is formed in winter in a zone south of the Gulf Stream 
(to around 34°N) in the northwestern Atlantic Ocean. The 
great thickness (small vertical temperature gradient) of this 
layer near its region of formation results in very low values 
of potential vorticity [Leaman et al., 1989]. It is important to 
keep in mind that if a layer of finite thickness (such as 17SC 
to 19.0°C) is defined as the "18°C layer," then any area of 
the ocean that has water in this temperature range will have 
some "18°C water." For this reason, Worthington [1976] 
defined 18°C water as the excess of water in the "18oC 
layer" compared to the amounts in layers immediately 
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above and below. This excess is injected into the layer (with 
low potential vorticity) from the source region. As this water 
moves away from its source region , its low potential vortic-
ity can (if this is assumed to be a conservative property) be 
used as a tracer [McCartney, 1982]. Other nonconservative 
effects (such as mixing) will smooth out the potential vortic-
ity minimum as the water moves away from its source. 
At 27°N the total average transport of this layer was about 
a) SANT AREN CHANNEL Transport (1 0 km x 2.s•c BINS) 
Contour Interval: 5 x 104m3 s·1 
29.5 -10 
27.0 
24.5 
6 
!!,.. 22.0 
UJ 
a: 19.5 
::J 
~ 17.0 a: 
UJ 
0.. 14.5 
:::E 
UJ 
12.0 f.-
9.5 
7.0 
0 10 20 30 40 
SANTAREN CHANNEL 
Potential Vorticity b) 
Contour Interval: 5 x 10·7 m· 1 s· 1 29.5 r--_______ __;; ___ "il"r..,.,...~ 
27.0 
24.5 
6 
!!,.. 22.0 
UJ 
a: 19.5 
::J 
~ 17.0 a: 
UJ 
0.. 14.5 
:::E 
w 
12.0 f.-
9.5 
7.0 
c) 
29.5 
27.0 
24.5 
6 
!!,.. 22.0 
UJ 
a: 19.5 
::J 
~ 17.0 a: 
UJ 
0.. 14.5 
:::E 
UJ 
f.- 12.0 
9.5 
7.0 
5 
10 
0 10 20 
SANT AREN CHANNEL 
Thickness 
Contour Interval: 20m 
40 
070.T+-
100 
60 / 
100-
c::mr= 
-1oo 
80 
60 
'IU 
-~u 
0 10 20 30 40 
DISTANCE (km) 
Figure 6. As in Figure 5, but for Santaren Channel. 
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Figure 7. As in Figure 5, but for section " B" (Florida 
Current) . 
4.5 Sv ; however, compared to layers immediately above and 
below, the " excess" l8°C water transported through 27•N is 
about 1.5 Sv [Leaman et al. , 1989] . Using the annual average 
data from the sections discussed in this paper, l8°C trans-
ports are NWPC = 0.9 Sv, SC = 0.7 Sv, and "B" = 2.4 Sv 
for a total of 4 Sv, comparable to but about 112 Sv less than 
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was found at 27°N. (Note that these are 78% and 37% of the 
total transports found in NWPC and SC, respectively.) 
It therefore appears that virtually all of the "excess" 18°C 
water can be accounted for by inflow from these two 
channels ( -1.6 Sv). This result is also supported by the layer 
potential vorticities. Only in NWPC is a significant amount 
of !SoC water found with low potential vorticity ( <5 x 10-7 
m- 1 s- 1), comparable to values found on the eastern side of 
the Florida Current at 2rN. In SC 18°C layer potential 
vorticities ( x 10-7 m -I s -I) range from 4.6 (west) to 7. 7 
(middle), decreasing again to 5.2 (east), suggesting that the 
18°C potential vorticity minimum has been reduced (possibly 
by mixing) before its arrival in SC. In contrast, there is no 
evidence for an 18°C potential vorticity minimum on section 
"B." Taken together, the above results suggest that most, if 
not all, of the 18°C water found at 27°N derives from inflow 
through NWPC and SC. Although this result appears to be at 
variance with Schmitz and Richardson [1991], who suggest 
that this 18°C water flows into the Caribbean via the Wind-
ward Passage, it should be kept in mind that the channels 
discussed here were not considered in these authors' analy-
sis. Therefore our results suggest only that the pathway by 
which 18°C water arrives in the Straits of Florida may be 
different than they suggest, but otherwise does not alter 
significantly their conclusions. Also, there is a possibility 
that some 18°C water flows east along the Cuban coast 
through Nicholas Channel (where for other reasons it was 
impossible to make measurements) and then joins the flow in 
SC. However, the close agreement between mean transports 
computed for OBC (1.9 Sv [Atkinson et at., this issue]) and 
SC (1.8 Sv) argues that on average virtually all of the 
transport through OBC passes directly to the Florida Cur-
rent via SC. The same is not the case for higher frequencies 
(periods <50 days) however, for which little coherence is 
found between transport fluctuations in OBC and SC [Lee et 
a!., this issue]. 
The second SC transport peak in the 24SC-27.0°C tem-
perature bin (Figure 6) is also of interest in that to within the 
somewhat crude resolution of the 2.5°C bins, one would 
expect to find subtropical underwater (STUW) within this 
range. Although the current profilers did not measure salin-
ity, simultaneous conductivity-temperature-depth profiles 
clearly show the presence of the salinity maximum associ-
ated with STUW [Atkinson et at., this issue]. An earlier 
investigation [Wennekens, 1959] also showed the presence of 
this water (albeit intermittently) immediately to the west of 
Great Bahama Bank and to the north of SC. This layer is also 
only intermittently present in SC, in fact, only during the 
November 1990 section (when very high transports toward 
the Florida Current were present in SC) did this layer 
contribute a large percentage of the total SC transport. It is 
also clear that a similar high-transport layer is present on 
average up against Cay Sal Bank (Figure 7). Wennekens 
[1959] noted that a similar high-salinity layer (part of the 
"Yucatan Water") is present in the Gulf of Mexico. The 
origin of this layer in SC is not by any means clear. On the 
one hand, STUW is clearly present in OBC and should, 
based on the average transports, be advected into SC. On 
the other hand, the high transport observed in November 
1990 may be associated with an offshore deflection of the 
Florida Current and diversion of transport through Nicholas 
Channel and into SC as suggested in by Lee et at. [this 
issue]. 
As a second result of these observations it was noted 
above that the peak layer vorticities seen in the cyclonic-
shear portion of the Florida Current on section "B" are 
roughly 5 x 10-7 m -I s -I less than observed farther north 
(e.g., 29°N [Leaman eta!., 1989]). It should be kept in mind 
that the layer potential vorticities as computed above do not 
include the curvature term, or vi Hr, where v is tangential 
velocity, His layer thickness, and r is radius of curvature. It 
is clear from Figures 4a and 4b that no single radius of 
curvature is appropriate for the whole Florida Current at 
section "B." However, in the region of peak layer potential 
vorticities in Figure 7b layer thicknesses (H) are about 50 m 
(Figure 7c). With a typical core velocity of 1.5 m s -I, a 
radius of curvature of about 50 km would be needed to provide 
the difference in layer potential vorticity given above. Qualita-
tively, this is probably not an unreasonable value given the 
sharp change in direction of topographic contours, particu-
larly offshore of Pourtales Terrace (Figure I). 
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